Abstract: Dichloromethane and methanol extracts o f 48 lichens collected from six areas i n Sri Lanka were subjected to mosquitolarvicidal assay against t h e second instar larvae ofAedes aegypti and antifungal assay against Cladosporium cladosporioides. T h e following extracts showed significant mosquitolarvicidal activity. CH,Cl,: Cladonia coniocraea, Everniastrum sp., Parmelina tiliaceae, Parmotrema chinense, P a r m o t r e m a t i n c t o r u m , R i m e l i a r e t i c u l a t a , D i r i n a r i a applanta, Heterodermia leucomelos, Roccella montagnei, Stereocaulon sp., Ocellularia sp., t w o species o f Myriotrema, and Usnea sp. MeOH: H y p o g y m n i a sp
Lichens have not been subjected to comprehensive bioassays unlike the flowering plants. Recently, however, there have been some reports of screening of lichen metabolites, particularly for antibiotic a~t i v i t y .~,~,~)~ Large pharmaceutical companies have initiated screening programs for application of these metabolites and their derivatives in medicine and crop p r o t e c t i~n .~ In this investigation we report the bioactivities of some lichens of Sri Lanka, against the second instar larvae of Aedes aegypti and the fungus Cladosporium cladosporioides.
METHODOLOGY
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Lichen species collected from six selected areas were used in this study. Specimens of lichens INTRODUCTION Lichens a r e symbiotic organisms of fungi (mycobionts) and algae (phycobionts) comprising of about 17,000 species recorded wor1dwide.l They commonly grow on rock surfaces, poorly developed soils such as those found in arid lands and borealarctic regions and as epiphytes on trees and s h r~b s .~ Lichens synthesize a variety of metabolites with diverse biological activities. For example, lichens possess antibiotic activity, antitumour and antimutagenic activity, anti-HIV were deposited in the National Herbarium at the Royal Botanic Gardens, Peradeniya. Each lichen species (100 g) was washed thoroughly under running water, air-dried and extracted into CH,Cl, (2.5 L) separately in bottle shakers for 24 h at room temperature. The dichloromethane extracts were filtered through a fluted filter paper and the solvents were evaporated under reduced pressure using a rotavapor below 40" C to yield crude extracts. The lichen residues after the extraction into CH2C12 were extracted into MeOH following the same procedure. activity and plant growth and enzyme inhibitory a~t i v i t y .~ The majority of t h e compounds Laboratory cultured larvae of A. aegypti responsible for these activities originate from the were used for this assay. Five-second instar fungal mycobiont. ~h~ general resistance of larvae were introduced into the test solutions (25 lichens to insects and microbial attack is ml). Four replicates were used for each attributed to the presence of lichen metabolites . experiment. Test solutions were prepared dissolving the extract (100 mg) in a minimum volume (< 1 ml) of acetone and diluting with water up to 200 ml(500 ppm). Polyethyleneglycol (PEG) (120 pL) was added to the mixture to homogenise the test solution. A series of concentrations were prepared by diluting the 500 ppm solution with water. After the introduction of larvae, a small portion of powdered fish food was added to each beaker and the beakers were covered with watch glasses. In all experiments an untreated control, which contained all the ingredients except the lichen extract, was used. The number of moribund or dead larvae was recorded after 24 and 48 h.
Antifungal assays were carried out on extracts by dissolving the extract (2 mg) in either CH,C12 or MeOH (1 ml). Benlate (methyl-l-(butylcarbony1)-2-benzamidizolecarbamate), a commercial fungicide (1 mg, 50% active ingredient), was also dissolved in water (1 ml) and used in t h e assays for comparison with the extracts.
TLC plates (silica gel 60 PF2,,+ ,,,, 0.5 mm x20 cm x20 cm) were spotted with extracts a t about one inch from the base. The plates were developed in CH,Gl, or 5% MeOH in CH,Cl, and then air-dried (overnight) to evaporate all traces of remaining solvents. A spore suspension of Cladosporium cladosporioides in Czapek-dox nutrient solution (CNS) was sprayed onto the plates and the plates were incubated in a moist chamber a t 28 t 2 "C for two days. On every plate r u n , Benlate w a s spotted a s t h e s t a n d a r d . Inhibition zones appeared white a g a i n s t a background of green mycelia. The diameter of zones in which the growth was inhibited, which were approximately circular, was measured.
RESULTS
Dichloromethane and methanol extracts of 48 species of lichens collected from eight locations in Sri Lanka were subjected to mosquito larvicidal assay against the second instar larvae of Aedes aegypti a n d a n t i f u n g a l a s s a y a g a i n s t Cladosporium cladosporioides. T h e CH,Cl, extracts of Cladonia coniocraea, Hypogymnia sp., Parmeliella sp., Euerniastrum sp., Parmelina tiliaceae, Parmotrema chinense, Parmotrema tinctorum, Rimelia reticulata, Dirinaria applanta, Heterodermia leucomelos, Roccella montagnei, Stereocaulon sp., Ocellularia sp., two species of Myriotrema and Usnea sp., and MeOH extracts of Hypogymnia sp., H. leucomelos, Lepraria atrotomentosa showed highly significant mosquito larvicidal activity. The CH,Cl, extracts of C. coniocraea, Hypogymnia s p . , Lecanora sp., Parmeliella sp., Everniastrum sp., Heterodermia diademata, H. leucomelos, R. montagnei, and Usnea sp., exhibited potent antifungal activity. C. coniocraea, Hypogymnia sp., Euerniastrum sp., Parmeliella sp., ~e c a n o r a sp., H. leucomelos, R. montagnei and Usnea sp., showed both mosquito larvicidal and antifungal activity.
